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(57)Abstract 

PURPOSE: To realize an automatic multichannel measurement by subjecting a deaggregated 
fraction of a specific lipoprotein to quantitative reaction and measuring the variation 
continuously. 

CONSTITUTION: A fraction of a specific lipoprotein is aggregated and the component, 
contained in the fraction of lipoprotein not subjected to determination, is introduced to a 
reaction system not pertaining to quantitative reaction. The fraction of specific lipoprotein is 
then deaggregated by such extent as to allow the quantitative reaction or dissolved by such 
extent as to allow the measurement thereof thus stopping the quantitative reaction. The 
variation caused thereby is measured continuously in the automatic analyzer for clinical 
inspection thus realizing multichannel measurement. Since a known enzyme is employed as a 
reagent for determination, a large number of specimens can be processed simultaneously 
while shortening the reaction time. It is applicable to various analyzers and quite effective in 
the clinical inspection because micro quantity of sample is employed directly as a specimen in 
the simultaneous measurement of many terms and can be measured optically. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
danages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the determination technique, such as 
cholesterol in LDL fractionation aiming at use by the clinical test, especially about the 
technique of carrying out determination of the component contained in the specific 
fractionation of the lipoprotein in biological materials, such as a blood serum and plasma. 
[0002] 

[Description of the Prior Art] A lipid is combined with an apoprotein in the sanguis, and 
lipoprotein is formed and it is metabolized. Lipoprotein is usually classified into fractionations, 
such as chylomicrons (CM), very low density lipoprotein (VLDL), intermediate type lipoprotein 
ODD, low-density lipoprotein (LDL), and high density lipoprotein (HDL), according to specific 
gravity. And various illnesses and factors affect the metabolism of these lipoprotein, and 
connect with an increase and a decrement in the blood of a lipoprotein fraction. Among these, 
it is known that LDL participates in a store of the cholesterol to a blood vessel wall, and an 
arteriosclerosis operation is shown, and generally the cholesterol in LDL fractionation is called 
bad cholesterol, and is measured for a prevention of arteriosclerosis, ischemic heart disease, 
etc., or a diagnosis. 

[0003] As a measuring method of LDL fractionation, the precipitation method, the 
ultracentrifugal method, the electrophoresis method, etc. are known conventionally. Although 
the fractional precipitation of the precipitation method is carried out using precipitation 
reagents, such as a poly-anion, and LDL fractionation is measured, like a ultracentrifugal 
method and an electrophoresis method, operation is very complicated and there is a fault that 
it cannot use, by the automatic analyzer currently used widely in the field of the clinical test. 
Moreover, although there is also the technique (JP,58~45562,A) of adding the polyvinyl sulfate 
which has the cation of 1 **, an automatic analyzer cannot be used too. 
[0004] Although various things are checked in the field of the clinical test as a component 
contained in a specific fractionation, it divides and cholesterol, triglyceride, phospholipid, etc. 
are known well. Among these, the technique using the enzyme reaction to which it can be used 
on conditions [ **** / in recent years ], and the specificity of a reaction is called high 
enzymatic process is chiefly used for the cholesterol determination in the case of coming out, 
for example, carrying out determination of the cholesterol. This can be divided roughly into the 
technique of measuring the absorbance in a visible region to cholesterol esterase (CE) and 
cholesterol oxidase (CO) combining a par oxidase (POD) and a chromogen, and the technique 
of measuring the absorbance in an ultraviolet region to CE and a cholesterol dehydrogenase 
(CHD) combining a coenzyme. 
[0005] 

[Problem(s) to be Solved by the Invention] By the measuring method of the conventional LDL 
fractionation, the application to an automatic analyzer cannot be performed as mentioned 
above. Since the preparative isolation process of the sample by centrifugal separation is 
required for a precipitation method, in addition to the ability not to perform automatical 
measurement by the multichannel, it also includes the risk of starting contamination 
accidentally at the time of preparative isolation. It is in the purpose of this invention offering 
the technique of carrying out determination of the component which improves an above- 
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mentioned trouble and is contained in the specific fractionation of the lipoprotein in a biological 
material by the automatic analyzer, and it divides and is in offering the useful determination 
technique of the cholesterol in LDL fractionation in a clinical test. 
[0006] 

[Means for Solving the Problem] When leading the component which this invention persons 
make condense a specific lipoprotein fraction as a result of inquiring zealously, is contained in 
lipoprotein fractions other than specific lipoprotein, and is contained in the concerned 
lipoprotein fraction of the specialization which should be carried out determination, and the 
same component to another system of reaction which does not participate in a determination 
reaction, since the lipoprotein of meantime specialization itself was condensing, it found out 
not acting on this another reaction. And as a result of repeating a research further, it turns out 
that solution flocculation is carried out at the grade which can carry out the determination 
reaction of the lipoprotein fraction of next specialization at least, the concerned component is 
given to a determination reaction, a specific lipoprotein fraction is melted in the grade which 
can measure a determination reaction by the case further, and a determination reaction can be 
stopped. And by measuring the concentration of the product produced by concentration 
change of change produced by this determination reaction, i.e., this component, and this 
reagent, and the reaction, for example, an extinction, and a photogene etc., the above- 
mentioned problem was solvable, and it turns out that the purpose of this invention can be 
attained, and came to complete this invention. 

[0007] Namely, this invention is the technique of carrying out direct determination of the 
component contained in the specific lipoprotein fraction in a biological material. The 
component which is made to condense a specific lipoprotein fraction, is contained in 
lipoprotein fractions other than a specific lipoprotein fraction, and is contained in the 
concerned lipoprotein fraction of the specialization which should be carried out determination, 
and the same component are led to another system of reaction which does not participate in a 
determination reaction. Solution flocculation is carried out at the grade which can carry out 
the determination reaction of the specific lipoprotein fraction at least, the concerned 
component is given to a determination reaction, and the determination technique of the 
component contained in the lipoprotein fraction characterized by measuring change produced 
by the determination reaction is offered. 

[0008] In order to make a specific lipoprotein fraction condense by this invention, it is suitable 
to use a flocculant and an antibody. A flocculant makes flocculation cause according to a 
chemical reaction, is an antibody [ as opposed to the lipoprotein fraction of specialization / an 
antibody ], and produces the immune agglutination here. Such a flocculant and an antibody can 
be combined simultaneously [, and ], and can be used. [ using independently by the 
fractionation made to condense ] [ adding others, after adding either previously ] Various 
things besides the precipitation reagent used for the above-mentioned precipitation method 
can be used that what is necessary is just what can attain the purpose of this invention as 
such a flocculant. For example, the making LDL fractionation condense among the lipoprotein 
in the sanguis purpose, it is independent or a tungstophosphoric acid besides a polyethylene 
glycol (PEG), dextran sulfate, a heparin, etc. can be used combining cations, such as Mg++, 
Mn++, calcium++, Li++ t and nickel++. 

[0009] Moreover, for the purpose to which the immunoaggiutination of the LDL fractionation of 
lipoprotein is carried out, one sort of the polyclonal antibody or monoclonal antibody to LDL, 
appointment B, and beta-lipoprotein or two or more sorts can be used as an antibody to LDL 
fractionation that what is necessary is just what can attain the purpose of this invention as an 
antibody. 

[0010] A well-known reagent can be used for the reagent used in order to detect and carry 
out determination of the component contained in a specific lipoprotein fraction by this 
invention in fields, such as a clinical test. For example, for the purpose which carries out 
determination of the cholesterol, the reagent using CE, CO, and POD in the above-mentioned 
enzymatic process is desirable. 

[001 1] Reaction time until it carries out the determination reaction of such a reagent with a 
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sample and it stops the concerned reaction changes with reagents to use. When CE f CO, and 
POD are used in order to be usually able to choose from for 1 - 60 minutes, for example, to 
carry out determination of the cholesterol although there were also what was measured at the 
terminal point, and a thing from which the result same as a determination value is obtained 
even if it stopped the reaction on the way, generally it can choose from for 2-30 minutes. 
[0012] Although technique well-known for stopping the concerned determination reaction by 
this invention can be used, when based, for example on an enzymatic process, the inhibitor for 
making the enzyme check can also be used. It can choose from heavy metal, antiseptics, a 
protein modifier, a surfactant, etc. as such an inhibitor. A sodium azide, a guanidine 
hydrochloric acid, etc. can be raised with the determination of the cholesterol using CE f CO, 
and POD as an example. 

[0013] After saturating a determination reaction instead of stopping a determination reaction, 
a component may be detected, or a component may be detected after fixed time from start of 
a reaction, and the amount of a component may be measured using the calibration curve 
created beforehand. 

[0014] Various things can be raised with this invention as system of reaction for leading the 
component contained in a specific lipoprotein fraction, and the same component to another 
system of reaction which does not participate in a determination reaction. For example, when 
CE, CO, and POD are used in order to carry out determination of the above-mentioned 
cholesterol, although these required enzymes are included, if they make the thing except a 
part of reagent (chromogen) which participates in coloring react as a reagent, they will form 
colorless complex. Then, in order to perform the target determination reaction, even if it 
makes all of CE, COs, PODs, and chromogens react, colorless complex does not participate in 
this. 

[0015] If HDAOS (formal name:N- (2-hydroxy-3-sulfo propyl) -3, 5-dimethoxy aniline) is made 
to act as CE, CO, POD, and a chromogen after making the specific fractionation of lipoprotein 
condense as this example The cholesterol ester and cholesterol which are this component 
contained in lipoprotein fractions other than a specific lipoprotein fraction generate a hydrogen 
peroxide by operation of CE and CO, and POD and HDAOS form colorless complex in 
response to this. Since the specific lipoprotein fraction itself is condensing at this time, it does 
not participate in this reaction. Next, the solution flocculation of the specific lipoprotein 
fraction is carried out at the grade on which CE and CO can act, and if the reagent for 
determination which consists of CE, CO, POD and HDAOS, and a 4-amino antipyrin is made to 
react, the cholesterol ester and cholesterol which are this component contained in a specific 
lipoprotein fraction will generate a hydrogen peroxide by operation of CE and CO, and will 
generate the coloring matter with which POD, a 4-amino antipyrin, and HDAOS have an 
absorption maximum on the wavelength near 580nm At this time, flocculation is melted in the 
grade which can measure the absorbance of this reaction, and the determination of the 
cholesterol contained in a specific lipoprotein fraction can be carried out by measuring an 
absorbance. 

[0016] As other examples, the system of reaction which does not involve can also be used for 
a determination reaction at the reaction different from a determination reaction. For example, 
when using the above-mentioned enzyme reaction of CE, CO, and POD for a determination 
reaction, with the component of lipoprotein fractions other than a specific lipoprotein fraction, 
the system of reaction of CE, CHD, and NAD+ is made to act, and it leads to the system of 
reaction which makes NADH generate. Then, make CHD check, this reaction is made not to 
advance, a specific lipoprotein fraction is made to react with the reagent for determination 
which carries out solution flocculation and becomes the grade on which CE and CO can act 
from CE, CO, POD and HDAOS, and a 4-amino antipyrin, flocculation is melted in the grade 
which can measure the absorbance of this reaction as mentioned above, and the determination 
of the cholesterol contained in a specific lipoprotein fraction can be carried out by measuring 
an absorbance. 

[0017] independent [ in a surfactant, mineral etc. ] as a resolvent, in order to make the grade 
which can carry out determination at least carry out the solution flocculation of the specific 
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lipoprotein fraction condensed by this invention — or two or more sorts can be used As an 
example of a resolvent, triton X f a ****** toll, a sodium chloride, potassium chloride, etc. can 
be mentioned. For example, after making LDL fractionation condense, in order to make the 
grade which can carry out determination at least carry out solution flocculation, a triton X-100 
can be used, moreover, independent [ in a protein modifier, a surfactant mineral, etc. ] as a 
resolvent, in order to make it melt in the grade which can measure a determination reaction by 
the case — or two or more sorts can be used Guanidine and its salt can be mentioned as the 
example. 
[0018] 

[Function and Effect of the Invention] By the technique of this invention, make a specific 
lipoprotein fraction condense and the component contained in the lipoprotein fraction aiming 
at determination is led to the system of reaction which does not participate in a determination 
reaction. Carry out the solution flocculation of the specific lipoprotein fraction, and the grade 
which can carry out a determination reaction at least is made it to carry out a determination 
reaction. Furthermore, it melts in the grade which can measure a determination reaction by the 
case, a determination reaction is stopped, and measurement by multichanneHzing using the 
automatic analyzer in the conventionally difficult clinical test is attained by performing 
continuously operation of measuring change produced by this determination reaction. 
Moreover, since a well-known enzyme can be used for the reagent for determination, reaction 
time can be shortened and multi-analyte processing is also possible. 
[0019] Furthermore, in the conventional precipitation method, in order to make the 
supernatant liquid of centrifugal separation into an analyte, an excessive quantity of a sample 
is required, although the blood serum which is a sample is the need mostly, since a sample is 
made into a direct analyte by the technique of this invention, minute-amount-izing of the 
amount of analytes is possible, and it is suitable for the multi-item coincidence measurement. 
In addition, by the technique of this invention, since optical measurement is possible, the 
technique of this invention — an application is possible to many analysis apparatus currently 
used widely in the field of the clinical test — does a very useful effect so to a clinical test. 
[0020] 

[Example] Although an example is hereafter given in order to explain this invention to a detail 
more, this invention is not limited to these. 

By the technique of example 1 this invention, the example which carries out determination of 
the cholesterol in LDL fractionation is shown. The following reagent was prepared first. 
A reagent 1 : The anti-Homo-sapiens appointment B goat blood serum reagent 2 (R1) 20% : 
PEG4000, and 13 units / ml (R2) CE, 13 units / mICO, and 1.0 units / ml POD and 0.2mg/ml 
N- (2 - hydroxy-3-sulfo propyl) -3, 5-dimethoxy aniline, the 0.05% triton X-100 reagent 3 
(R3):1% triton X-100, a 0.1 1mg/ml 4-amino antipyrin chromogen reagent 4(R4):7M-guanidine 
hydrochloric acid, 1M-guanidine thiocyanate salt [0021] Using the above-mentioned reagent, 
the high price Homo-sapiens blood serum (S) of 158.4mg/dl was diluted, the sequence was 
made, it was made into the analyte, and the cholesterol in LDL fractionation measured with the 
pattern of drawing 1 by the Hitachi 7070 type automatic analyzer, and made each dilution 
sequence the graph. The result is shown in drawing 2 . According to the technique of this 
invention, this result shows that the cholesterol in LDL fractionation can improve [ linearity ] 
determination. 

[0022] By the technique of example 2 this invention, determination of the cholesterol in LDL 
fractionation was carried out, and it compared with the determination result in the 
conventional technique. According to the technique of this invention, using the reagent of an 
example 1, the fresh Homo-sapiens blood serum (S) was similarly made into the analyte, and it 
measured with the pattern of drawing 1 by the Hitachi 7070 type automatic analyzer, and 
compared with the result which carried out determination of the cholesterol in LDL 
fractionation in these blood serums from the measured value of the standard solution by the 
assay [Clinical Chemistry (Clin.Chem.) 18, 499, and 1972] of the cholesterol in LDL 
fractionation. The result is shown in Table 1 . [0023] This result showed that according to the 
technique of this invention the conventional free ******** method and conventional measured 
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value correlated well (correlation coefficient r=0.987), and the determination of the cholesterol 

in LDL fractionation could be carried out by the automatic analyzer. 

;0024] 

!Table 1] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] It is the technique of carrying out direct determination of the component contained 
in the specific lipoprotein fraction in a biological material. The component which is made to 
condense a specific lipoprotein fraction, is contained in lipoprotein fractions other than a 
specific lipoprotein fraction, and is contained in the concerned lipoprotein fraction of the 
specialization which should be carried out determination, and the same component are led to 
another system of reaction which does not participate in a determination reaction. The 
determination technique of the component contained in the lipoprotein fraction which carries 
out solution flocculation at the grade which can carry out the determination reaction of the 
specific lipoprotein fraction at least, and is characterized by measuring change which gave the 
concerned component to the determination reaction and was produced by the determination 
reaction. 

[Claim 2] Technique according to claim 1 a specific fractionation is low-density lipoprotein 
(LDL). 

[Claim 3] Technique according to claim 1 or 2 the component which should be carried out 
determination is cholesterol. 

[Claim 4] The technique according to claim 1 of performing, after saturating a determination 
reaction in measurement of change, or after stopping a determination reaction by the case 
after fixed time from start of a determination reaction. 
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DRAWINGS 
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Correction and a correc tion 

[Official Gazette Type] Printing of the correction by the convention of 2 of Article 1 7 of a 
patent law 

[Section partition] The 6th section 1 st partition 
[Issue date] December 15, Heisei 12 (2000. 12.15) 

[Publication No.] JP,7~280812,A 

[Date of Publication] October 27, Heisei 7 (1995. 10.27) 
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[Filing Number] Japanese Patent Application No. 6-66998 
[The 7th edition of International Patent Classification] 
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[FL] 

G01N 33/92 Z 
33/53 W 
C12Q 1/60 

[Procedure revision] 

[Filing Date] May 17, Heisei 11 (1999. 5.17) 

[Procedure correction 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Change 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] It is the technique of carrying out direct determination of the component contained 
in the specific lipoprotein fraction in a biological material. The component which is made to 
condense a specific lipoprotein fraction, is contained in lipoprotein fractions other than a 
specific lipoprotein fraction, and is contained in the concerned lipoprotein fraction of the 
specialization which should be carried out determination, and the same component are led to 
another system of reaction which does not participate in a determination reaction. The 
determination technique of the component contained in the lipoprotein fraction which carries 
out solution flocculation at the grade which can carry out the determination reaction of the 
specific lipoprotein fraction at least, and is characterized by measuring change which gave the 
concerned component to the determination reaction and was produced by the determination 
reaction. 

[Claim 2] The determination technique according to claim 1 that the aforementioned specific 
lipoprotein fraction is low-density lipoprotein (LDL). 
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[Claim 3] The assay of the cholesterol in LDL characterized by carrying out determination of 
the resultant which an enzyme reaction is made to act to the cholesterol in LDL, and is 
generated by the reaction from the sample containing low-density lipoprotein (LDL) after 
leading the cholesterol in lipoprotein other than LDL to another system of reaction which does 
not participate in a determination reaction alternatively. 

[Claim 4] The determination technique according to claim 3 which consists of making the 
reagent which faces making an enzyme reaction act to cholesterol, and enables the reaction of 
the cholesterol in LDL exist. 

[Claim 5] The determination technique according to claim 3 or 4 which is the technique on 

which an enzyme reaction is made to act to cholesterol by adding the reagent with which the 

method of leading the cholesterol in lipoprotein other than low-density lipoprotein (LDL) to 

another system of reaction which does not participate in a determination reaction makes LDL 

condense alternatively at least, and can generate a floe. 

[Procedure correction 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0002 

[Method of Amendment] Change 

[Proposed Amendment] 

[0002] 

[Description of the Prior Art] A lipid is combined with an apoprotein in the sanguis, and 
lipoprotein is formed and it is metabolized. Lipoprotein is usually classified into fractionations, 
such as chylomicrons (CM), very low density lipoprotein (VLDL), low-density lipoprotein (LDL) f 
and high density lipoprotein (HDL), according to specific gravity. And the factor of various 
illnesses affects the metabolism of these lipoprotein, and connects with an increase and a 
decrement in the blood of a lipoprotein fraction. Among these, it is known that LDL 
participates in a store of the cholesterol to a blood vessel wall, and an arteriosclerosis 
operation is shown, and generally the cholesterol in LDL fractionation is called bad cholesterol, 
and is measured for a prevention of arteriosclerosis, ischemic heart disease, etc., or a 
diagnosis. 

[Procedure correction 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0005 

[Method of Amendment] Change 

[Proposed Amendment] 

[0005] 

[Problem(s) to be Solved by the Invention] By the measuring method of the conventional LDL 
fractionation, the application to an automatic analyzer cannot be performed as mentioned 
above. Since the preparative isolation process of the sample by centrifugal separation is 
required for settling, in addition to the ability not to perform automatical measurement by the 
multichannel, it also includes the risk of starting contamination accidentally at the time of 
preparative isolation. The purpose of this invention is to offer the technique of carrying out 
determination of the component which improves an above-mentioned trouble and does not 
need the preparative isolation process of a sample and which is contained in the specific 
fractionation of the lipoprotein in a biological material by the automatic analyzer, is divided and 
is to offer the useful determination technique of the cholesterol in LDL fractionation in a 
clinical test. 

[Procedure correction 4] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0007 
[Method of Amendment] Change 
[Proposed Amendment] 

[0007] Namely, this invention is the technique of carrying out direct determination of the 
component contained in the specific lipoprotein fraction in a biological material. The 
component which is made to condense a specific lipoprotein fraction, is contained in 
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lipoprotein fractions other than a specific lipoprotein fraction, and is contained in the 
concerned lipoprotein fraction of the specialization which should be carried out determination, 
and the same component are led to another system of reaction which does not participate in a 
determination reaction. Solution flocculation is carried out at the grade which can carry out 
^ the determination reaction of the specific lipoprotein fraction at least, the concerned 

component is given to a determination reaction, and the determination technique of the 
component contained in the lipoprotein fraction characterized by measuring change produced 
by the determination reaction is offered. Moreover, after this invention leads the cholesterol in 
lipoprotein other than LDL to another system of reaction which does not participate in a 
determination reaction alternatively from the sample containing low-density lipoprotein (LDL), 
it makes an enzyme reaction act to the cholesterol in LDL, and offers the assay of the 
cholesterol in LDL characterized by carrying out determination of the resultant generated by 
the reaction. It can face making an enzyme reaction act to cholesterol, and the reagent which 
enables the reaction of the cholesterol in LDL can be made to exist in here. Moreover, an 
enzyme reaction can be made to act to cholesterol by adding the reagent with which the 
method of leading the cholesterol in lipoprotein other than LDL to another system of reaction 
which does not participate in a determination reaction makes LDL condense alternatively at 
least, and can generate a floe. 



[Translation done.] 
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tx h * e. m %m ■? *>-fi m -c & -* r . 
Q «ffi©y#*a^*¥«3*. 

■;#SB#iB<cft*ft*fiiM>5e*#ffi. 
[M#H2] IfiEdBWiSltSy^sa (LDL)t 

«sie*ff±L3fta6cff i E*s<o*j*. 

[0 00 1] 
[0002] 

sa*JBfltLr««3tis. y#sattJ±*ccj:-*-cji 
*. ^^p^d> (cm) . fiisttav^sa (vl 
dl) , tpmm v (idd, etts v 
(ldl) . wtt*y#ae (hdd 

ntfcO, LD L^iWrJUXrn-JHi- fl£tcS3E 
[0 00 3 ] !i£*LDL»iSO*J5effi<tl/T». £UR 

#yr^*>a£-otta^*fflt»r»g!Bta3*. ld 

*-h«J0T6«tt («HBB5 8-45 5 6 2^) *> 
C 0 0 0 4 ] W£#iBCCdan-6l5!S»i U-CBK«fe3K^ 
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ftte, 3U^rP-^^T7-t' (CE) i^UXf 

p-jv^+^y— fe' (co) tc/*-**^y— if (po 
d) 4^#fetf^ttrBi«««r©Bk3eflE*aHS-r* 

36ffi<L. CEi^UXfP-Jl/lftMBS (CHD) CC 

io ^gflr^^o 

[0005] 
6. 

[0006] 

0«cc»g«©SJ£««:8IWtf. -toiH«FS©U3j€*Ba(* 

©Dy*8B#lffl«:5l>&< £fcE«HJ£r#*e!»clK 
r«3^Si£**J3Er**^{ciS£o>j#sa»iii«: 

«Xtt**«ll(Oill9[tt<tr*»3er*CiCcj:0. 

40 [0007 ] w*>*&wiz. &&m$tp<Dttm<D y 
E<oy*«a»ii«:<a«3^. ^cov^sa^iiiwn 

so [0008] *%m-eft&<D*)*mteftmz&m2&z> 
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mmtu. ib¥%fttc£->xmm*:m&2itz>i><Dx$> 

yyri-;U (PEG) <D«a\ U >£>^*<r>K. -r 
^Xh7>KK, ^'J>9S:*ar t XttMcT. Mn 
Ca'\ Li**. Nr*ff<D#^*>i»^"CfiH» 

[0 00 9] S/c. 1K#±LX&. **!8©iB*siffi 

^rfeSSai^-ti^BWr^. LDL»HCC»T*i/W*<!: 
It, LDL, T*B. /S-'J^iaWS^'^P 

[0010] *%^"c«fS(d y *«a*HBcc4s n^ia 

CO. POD*fflC*teKS|3Wff*Ll». 
[0 0 1 1] COJ:5ttKj|*»C»i3e«SJC6S*ra 

fit 1 ^6 0$MHJ&>&»1RT*. mtf^u^fD-;^ 
^g-T£/c#>K:CE. CO. POD*BJl>fc»£-W:--f8 

tc2-3 0#raa>6iS«r£6 o 

[0012] **98-catt3e«Rj£«r»±3liS«c«fi 

c©<tottBis»itLTw. m^is. p^jssj. ^a 

^ttSfl. lfffliStt»W^6iB!!?r**. CE, CO, P 

^A. y7^>»lt94Wilt*l«CiAsr* 40 
*. 

[0013] 5E«SJ£Srff±T -SRtoOCC. 3E«SJ£# 

fi«£ffll > TfiE^coS^JS U X fc J: I >. 
[0014] *JH8r«S© y «a»iBCC*S tihf& 

tcib<DJxfc2ht OXtem*<Db<D$:ihtf &C ttfiVS 
W£tfi«&<D:J U^r-CJ-jU^rSS-T^SWr-C 
E. CO. POD£fflt»fcttte. cn6<O^S^^S« 50 
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S. C©SL BWtr*3E«Rl6*tf9fc»CE. C 
O. POD^<fci>'fejM»OT^r^J5fD^-^T<>, &fe 

[0015] C ©W<fc UTT y #«e<Dl#3£^lii«:»llS 
Wc*iT. CE. CO. PODfci^SBftiLtH 
DAOS (jE3C£ : N - (2 - t Fo+S/- 3 -XJU* 

&&f&#X'$>Z>^l'X J rn--)\,x-X7-)\'± n 1/XrD- 
CCPOD4HDAOS ffiSJt U X Mfe<Dffi^{*£ 

m*cE±co&ftmx$2>m&( l c&mmL. ce, c 

O, PODWO'HDAOSi4-75>/7>ff'J> 

£U CtltCPOD. 4-7* ^7>^t'»JX HDA 
O S jMSJC It 5 8 0 n mWiS©ttfiCCS^:»iR«:Wr 

r«-5HttCcWR«:»W3-&, WteKSrWET * c 4 tc 
[00 16] CCDffecD«4 0-C, S«Hl2;<t«:»te*E 

*. m«, jEMRjcecinraocE. co, podob 

a»iH©flE»4«CE. CHDfttfNAD'^KlS**: 
ftUBS-G. NADH*£ffiS1**JKJE«CCa*<. CCD* 
CHD*ffi*SifTC<OSJ£*««035cC»<fc^K: 

tO»fi*U CE. CO. PODfcJ:tfHDAOS<b4 . 
y d<^a^tiitc^^ n ^> n V x ^ a - J^lt # ^ . 

[0017] **?Breaiu/c«F3c©';#aa»ia«:^ 

tt<ifeS«r#4glI«:jlW«3-e&«:tt. S»»J<t 
ci^r*4. ?SK»ic7>^<i:i/r. hn>x, 7f* 

*«-C*4. «iL«LDL»lS*«Jli3-t*fc*i, fl>tt< 
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[0018] 

©aS4^KS^^/c-7JU^ * >*;MbCt J: 
[0020] 

igtwi 

S*^l (Rl) :JSfc hTtfB-M** 30 
6312 <R 2) : 20°/oPEG4000. 1 3 Sift/ml 
CE. 1 33Ma/mlCO, 1.0*ffl/ml POD, 0. 
2m<x/m\ N- ( 2 - fc K a*->- 3 - A)U*y'U tT 
;U) -3 ,5-^-* h + i'T— 0.05%hy h> 
X- i 00 

(R3) : l%h«Jh>X-100. 0.1 lmq 
/ml 4-7S/7>f f'J>&» 
5^4 <R 4) :7M-^S/>8K. 1 M - ^T — 

[0 02 1 1 ±3i<DKII*fflt»-C. LDL»W©3U 40 
x^a-;U*il 5 8 .4ma/dl<OiBfflt hiftl7§ (S) * 
#K0rSHW*flP9. -ttl***«CbrBS[7 0 7 0» 

attftWKBriaio/^-^cci^iSBEL* 
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JH&fflRtt <fc < £t"Ct ici **to*»4. 
[0022] jgtW2 

a <s> £tfe<*tcLTB&7 0 7 ojesttatfrStarH 

1 ~>CC<fc 9 S«i»D»fiEffl*>e>LDL 
h 1 )- (Clin. Chen. ) 18, 499, 1 9 7 2 ] tc£ 

[0023] COte*3CP6. **!8©*ffiCCj:ntf % t¥ 

Hfl&t r =0.9 8 7) , LDLSi^U^fP- 

SMff^gt'Slt' £ £ c t to*> o /c. 
[0024 ] 
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108.3 


121.9 


2 


163.5 


181.4 


3 


78.3 


85.5 


4 


91.5 


96.8 


5 


145. 1 


160.1 


6 


131.5 


128.4 


7 


49.8 


59.0 


8 


136.7 


150.2 


9 


150.3 


162.4 


10 


129.5 


137.0 


11 


92.0 


92.9 


12 


129.4 


124.4 


13 


119.5 


122.4 


14 


153.1 


164.2 


15 


195.0 


207.2 


16 


116.1 


123.5 


17 


116.7 


134.3 


18 


186.4 


203.3 


19 


183.5 


190.9 
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